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SPECIFICATION 

5 1. Title of the Invention 

Still video camera provided with removable recording medium 

2. Claim 

A still video camera provided with a recording medium detachably 
10 attached thereto, which comprises a first image recording medium that 
has an image recording area corresponding a plurality of frames and is 
placed inside the camera, and a second image recording medium that has 
an image recording area and is freely detachably attached to a camera 
main body, characterized by comprising: 
15 detection means for detecting an attached state of said second 

image recording medium to the camera main body; and 

control means which, upon detection of said second image 
recording medium being attached to the camera main body by said 
detection means, transfers image signals recorded in said first image 
20 recording medium to a recordable area of said second image recording 
medium to be recorded therein. 

3, Detailed Description of the Invention 
[Technical Field of the Invention] 

25 The present invention x'elates to a still video camera which 



converts a still image into an electric signal and records the signal in an 
electronic recording medium. 
[Prior Art] 

In still video cameras, there has been proposed an arrangement in 
5 which, after an image has been recorded in a recording medium, for 
example, an IC card, that is freely detachably attached to the camera, 
this is taken out and attached to another reproducing device, that is, a 
CRT display device, a printer, etc., so as to reproduce the recorded image. 
Moreover, there has been proposed another arrangement in which, 
10 in addition to a recording medium such as an IC card, an inner memory is 
provided in the camera so that, even when the recording medium such as 
an IC card is not attached, an image recording process can be carried out. 
[Problems to be Solved by the Invention] 

In the above-mentioned conventional still video cameras, in the 
15 latter cameras, in order to reproduce the image recorded in the inner 

memory, it is necessary to connect the camera main body to a CRT display 
device or a printer, and this operation causes inconvenience in its 
operability. 

Therefore, an objective of the present invention is to solve this 
20 problem. 

[Means for Solving the Problems] 

In order to solve the above-mentioned problem, this invention 
provides an arrangement which can transfer image signals recorded in 
the inner memory to a detachably attached recording medium such as an 
25 IC card to be recorded therein, and in this arrangement, a still video 

2 



camera, which is provided with a first image recording medium that has 
an image recording area corresponding a plurality of frames and is placed 
inside the camera, and a second image recording medium that has an 
image recording area and is freely detachably attached to a camera main 
5 body, is characterized by comprising: a detection means for detecting an 
attached state of the second image recording medium to the camera main 
body; and a control means which, upon detection of the second image 
recording medium being attached to the camera main body by the 
detection means, transfers image signals recorded in the first image 
10 recording medium to a recordable area of the second image recording 
medium to be recorded therein. 
[Function] 

When the second image recording medium, which can be 
detachably attached to the camera main body, is attached to the camera 

15 main body, image signals, stored in the first image recording medium 
placed inside the camera main body, is read out and recorded in a 
recordable area in the second image recording medium. Thus, the image 
recording signals recorded are all stored in the detachably attached 
recording medium, and can be taken out from the camera main body. 

20 [Preferred Embodiments of the Invention] 

Referring to Figures, the following description will discuss 
preferred embodiments of the present invention. Fig. 1 is a perspective 
view that shows the external appearance of a camera in accordance with 
the present invention; and reference number 1 is a camera main body, 2 is 

25 a pickup lens, 3 is an open-close knob for a lens protective barrier, 4 is a 



shutter button which, when pressed to the first stage, allows a switch Si 
which will be described later to close, and when pressed to the second 
stage, allows a second switch S2 to close. 

Reference number 5 is a display section which displays the 
number of a frame of a recorded image, the presence or absence of an IC 
card, the date, and other operation states of the camera. Reference 
number 6 is a finder window, 7 is a light projection window for a macro 
pickup process, 8 is a slot for an IC card in which images are recorded, 9 is 
a connecting section of a flash device, and 10 is a connecting-use contact 
for the camera main body and the flash device. Next, an explanation 
will be given of an operation switch. S3 is a sliding mode-switching 
switch for switching various functions provided in the camera, and the 
selectable modes are described as follows: 
OFF: a mode for inhibiting the activation of the camera. 
REC: a recording mode in which an image is recorded in the inner 
memory of the camera or the external recording medium that is 
detachable attached thereto (hereinafter, referred to as IC card). 
PLAY: a reproducing mode in which images, recorded in the inner 
memory or the IC card, are reproduced, and image signals are outputted. 
Based upon these signals, a recorded image is reproduced on a video 
display device, not shown. 

ERASE-ALL: an erasing mode in which all the images recorded in the 
inner memory and the IC card are erased. 

ERASE-SINGL: a single-frame erasing mode in which a single frame of a 
picked-up image recorded in the inner memory or the IC card is erased. 



Even in this mode, an image protected by a protect function which will be 
described later is not erased. 

S4 and S5 are access switches, and switch S4 (UP) functions as a 
forwarding switch of recorded images at the time of an image reproducing 
5 , process, and also functions as a switch for incrementing the date at the 
time of a date-setting process. Moreover, switch S5 (DOWN) functions 
as a rewinding switch of recorded images at the time of the image 
reproducing process, and also functions as a switch for decrementing the 
date at the time of the date-setting process. 

10 S6 is a protect switch used for protecting a necessary image from 

being erroneously erased among images recorded in the inner image or 
the IC card, and is indicated as "PROT". In the case when switch S6 is 
in OFF position, the protective function is not operative, and when it is in 
ON position, the protective function becomes operative. Moreover, when 

15 it is in REMOVE position, that is, in a releasing position, a protected 
state of an image that has been protected is released. 

57 is a protect/erase operation switch, and when this switch is 
turned on with the mode switching switch S3 being in ERASE position 
(either SINGL or ALL position), the erasing operation is carried out, and 

20 when this switch is turned on with the protect switch S6 being in PROT 
position, the protective operation is executed. 

58 is a frame-forwarding switch for making switches between an 
automatic frame-forwarding process and a manual frame-forwarding 
process at the time of reproducing the recorded images, and each time 

25 this is switched to AUTO, that is, the automatic process, the recorded 



images are automatically frame-forwarded and successively reproduced 
every constant time without the need of operating the access switch S4 or 
S5. Moreover, when this is switched to MANUAL, that is, the manual 
process, the recorded images are frame-forwarded frame by frame by the 
5 operation of the access switch S4 or S5. 

S9 is a macro-pickup switch, and S 10 is a switch for setting a flash 
pick-up process. 

5 12 is a date-setting mode switch, each time this is turned ON, 
modes are switched cyclically in the order of Y (year) — M (month) — D 

10 (date) — H (hour) — Ml (minute) — (year). 

51 3 is a date setting switch which sets data selected by the switch 

S12. 

Fig. 2 is a block diagram that shows a camera control circuit. 
Reference number 30 is a CPU for controlling the entire camera, 

15 and 31 is a signal processing section for carrying out recording and 
reproducing operations on image signals. These processes will be 
described later in detail. Reference number 32 is a solid-state pickup 
element (hereinafter, referred to as CCD) constituted by CCDs, etc., and 
this converts an image that has been made incident thereon through the 

20 pickup lens 2 into an image signal. Reference number 33 is a correlation 
double sampling section for the image signal outputted from the CCD, 34 
is an A/D converter for converting the image signal to a digital signal, 35 
is a clock generation circuit for synchronizing the CCD 32, the sampling 
section 33 and the A/D converter 34, and this is controlled by control 

25 signals INREL and EXSTP outputted from the CPU 30. Reference 



number 36 is a photometer circuit which measures the luminance of a 
subject, and outputs the results of the measurements to the CPU 30, and 
which also functions as a light-adjusting circuit for adjusting the light of 
the flash light. Reference number 37 is a flash device, and is provided 
5 with a light-emitting section and a charging capacitor. Reference 

number 38 is a power supply which is controlled by a control signal PWC 
outputted from the CPU 30. Reference number 5 is a display section 
which displays the number of image frames, etc. as described earlier. LA 
represents an illuminating lamp used at the time of the macro-picking-up 

10 process, and PL is an operational electromagnetic plunger. 

Reference number 40 is an inner memory that is built in the 
camera, and has an image recording capacity of at least one frame (10 
frames in this preferred embodiment). Reference number 41 is an IC 
card that is detachably attached to the camera main body, and is provided 

15 with a semiconductor memory, such as an SRAM, etc., which has an 

image storing capacity corresponding to a plurality of frames (32 frames 
in this preferred embodiment). 

Next, an explanation will be given of switches. SI is a switch 
which is turned on when the release button 4 is pressed to the second 

20 stage, and S2 is a switch which is turned on when the release button 4 is 
pressed to the second stage. S3 to S9 as well as Sll to S13 are switches 
whose operation sections are placed on the camera main body shown in 
Fig. 1, and referring to Fig. 1, their functions have been described earlier. 
SIO is a switch which is turned on when the IC card 41 is inserted 

25 through the inserting section 8 of the camera main body, and outputs a 
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signal indicating the insertion of the IC card 41. 

Next, an explanation will be given of signals that are transmitted 
through signal lines. 

CHSTA is a signal for giving an instruction so as to charge the 
5 capacitor of the flash device 37, CHC is a signal for indicating the 

completion of the charging of the capacitor of the flash device 37, FLSTA 
is a signal for giving an instruction so as to make the flash device 37 emit 
flash light, and FSTOP is a signal for giving an instruction so as to stop 
the flash light emission when the quantity of flash light detected by the 

10 photometer circuit 36 has reached a predetermined value (upon 
completion of the light adjustment). 

INREL, which is a shutter release starting signal, is outputted 
from the CPU 30 to the clock generation circuit 35. In response to this 
signal, the clock generation circuit 35 outputs a signal EXSTA for 

15 indicating the start of exposure control to the CPU 30. EXSTP, which is 
an exposure control completion signal, is outputted from the CPU 30 to 
the clock generation circuit 35. Moreover, the shutter release starting 
signal INREL and the exposure control completion signal EXSTP are also 
outputted to the signal processing section 31, which will be described 

20 later. 

CSDP is a signal for controlling the signal transfer process 
between the CPU 30 and the signal processing section 31, SOUT and SIN 
are data signals that are transferred as serial data between the CPU 30 
and the signal processing section 31, SCK is a serial clock signal 
25 transferred from the CPU 30 to the signal processing section 31, BUSY is 



a signal for informing the CPU 30 that the signal processing section 31 is 
processing signals, LBC is a signal for indicating that a macro-pickup 
process is to be executed, and VOUT is an image signal outputted from 
the signal processing section 31. 
5 Fig. 3 is a block diagram that indicates the signal processing 

section 31 in detail. Reference number 51 is a signal processing CPU for 
executing the entire control of the signal processing section 31, 52 is a 
signal processing circuit for processing the image signal (including a 
compressing process), and 53 is an address generation circuit for 

10 generating an address signal upon receipt of the clock signal from the 
clock generation circuit 35. 

Reference number 54 is a multiplexer which, based upon the 
signal RD/CD outputted from the signal processing circuit 52, selects 
either of the address signals outputted from the address generation 

15 circuit 53, that is, either of an address signal bus used for recording the 
image signal outputted from the CCD 32 in the buffer memory 55 and an 
address signal bus used at the time when the buffer memory 55 is used for 
the signal processing operation. 

Reference number 56 is a multiplexer which, based upon the 

20 signal D1/D2 outputted from the signal processing CPU 51, selects either 
of an address signal bus ADBl outputted from the signal processing 
circuit 52, that is, an address signal bus used when the image signal is 
recorded and reproduced on and from the image recording inner memory 
40 and the IC card 41, and an address signal bus ADB2 used in the case 

25 when a data signal other than the image signal outputted from the signal 



processing CPU 51, that is, for example, a frame number, protect data, 
etc., is recorded in the inner memory 40 and the IC card 41. 

Reference number 57 is a multiplexer which, based upon the 
signal D1/D2 outputted from the signal processing CPU 51, selects either 
5 of an image signal bus DBl and a data signal bus DB2 other than the 

image signal such as a frame number, protect data, erasing data (ERASE), 
protect removing data (REMOVE) and chronodata. 

Moreover, reference number 58 is a D/A converter which converts 
a digital signal to an analog signal at the time of outputting the image 
10 signal. 

Next, an explanation will be given of signals transferred by signal 
lines. Among signals outputted from the signal processing CPU 51, ENA 
is a signal for allowing the signal processing circuit 52 to carry out the 
signal processing, REC/PLAY is a signal for controlling the signal 

15 processing circuit 52 as to whether the signal processing is carried out in 
the recording mode or in the reproducing mode, RE/WR is a signal for 
controlling the write/read processing of the image signal to be carried out 
on the inner memory 40 and the IC card 41, ERASE is a signal for 
controlling the erasing operation on the image signals recorded in the 

20 inner memory 40 and the IC card 41, CSOUT is a signal for controlling 
data communication to be carried out on the IC card 41, and CSIN is a 
signal for controlling data communication to be carried out on the inner 
memory 40. 

Fig. 4 is a perspective view that shows the external appearance of 
25 the flash device that is detachably attached to the camera in accordance 



with the present invention. A connecting electric contact 22, which is 
placed in a connecting section 21 that is engaged by the connecting 
section 9 of the flash device of the camera main body 1, is allowed to 
contact the electric contact 10 of the camera main body 1. Reference 
5 number 23 represents a light-emitting section. 

Fig. 5 shows a circuit diagram of the flash device. This circuit is 
a known circuit, and an explanation will be briefly given of the 
constitution and operation of this circuit. In this Figure, reference 
number 61 is a power supply battery, 62 is a voltage-raising circuit 

10 constituted by a DC/DC converter, 63 is a main capacitor used for 

accumulating charge, 64 is a neon tube, 65 is a trigger circuit, 66 is a 
xenon discharging tube, and 67 is a thyrister. 

Next, an explanation will be given of the operation thereof. 
When the signal CHSTA for giving an instruction for the start of 

15 discharging, which is applied to the terminal LI from the CPU 30 of the 
camera, is allowed to go "High", the voltage-raising circuit 62 starts its 
operation so that the voltage of the battery device 61 is increased so as to 
charge the main capacitor 63. When the terminal voltage of the main 
capacitor 63 has reached a predetermined value, the signal CHC to be 

20 outputted to the terminal L3 is allowed to go "High", thereby informing 
the CPU 30 of the completion of charging. When the signal FLSTA for 
giving an instruction for the light emission of the flash, which is applied 
to the terminal L4 from the CPU 30 of the camera, is allowed to go "High", 
the trigger circuit 65 is operated so that the xenon discharging tube 66 

25 starts emitting light. The photometer circuit 36 of the camera detects 



reflected light from a subject, and when the quantity of light has reached 
a predetermined value, a light-emission stopping signal FLSTP, which is 
applied to the terminal L5, is allowed to go "High" to apply a reverse bias 
voltage to the thyrister 67, thereby stopping the light emission. 
5 An explanation will be given of the constitution of the image 

pickup section. Fig. 6 is a cross-sectional view taken along a plane 
including the light axis of the image pickup section; and reference 
number 2 is a spherical lens having a focal length f, 70 is an image- 
converging face of the lens 2 having a spherical shape. Reference 

10 number 71 is an optical fiber, and its light incident end is placed along the 
spherical image-converging face 70 while its light-releasing end is 
arranged on the surface of the CCD 32. When the optical fiber 71 has an 
enlarging rate of 3 times, it is possible to converge the same image as a 
converged image on the CCD 32 derived from an image having a size of 

15 the focal length f X 3. In this manner, the application of an optical 

fiber having an enlarging rate of several times, the thickness of the image 
pickup section can be made thinner to the dimension (for example, 3 mm) 
of the lens focal length and the optical fiber section, and the combination 
of this with the IC card makes it possible to provide a thinner camera 

20 main body. 

Here, the advantages of the application of a spherical lens as the 
image pickup lens are described as follows: In general, when an image 
of an object located at point of infinite is converged by using a spherical 
lens, the image-converging face has a spherical face that is concentric 
25 with the spherical lens because of the spherical symmetric property of the 



spherical lens. Therefore, in the spherical lens, aberrations on the axis 
and out of the axis have an identical value so that when a virtually 
optimal aberration correction is achieved on the axis, the aberration out 
of the axis is also corrected. Therefore, although it is a simple, smaller 
5 optical system as compared with the common lens system, by applying a 
proper aberration correction thereto, it becomes possible to obtain a 
lighter lens that has a superior light-converging property, and is less 
susceptible to a reduction in the peripheral quantity of light. 

Referring to flow charts shown in Figs. 7 to 17, an explanation will 
10 be given of the controlling operation of the camera executed in the CPU 
30. 

Fig. 7 is a flow chart showing the outline of the entire controlling 
operation, and this shows that a check is made to see the state of each of 
the switches and the sequence proceeds to the corresponding processing 

15 routine. Upon start of the controlling operation, a check is first made to 
see whether or not the mode switching switch S3 is set to OFF position, 
and in the case when it is located at OFF position, the sequence proceeds 
to a routine for the OFF processing (step PlOO, PlOl). A check is made 
to see whether or not the mode switching switch S3 is set to REG, that is, 

20 the recording mode, and if it is in the recording mode, the sequence 
proceeds to the routine for the recording-mode processing (step P102, 
P103). A check is made to see the state of the switch Si that is turned 
ON when the shutter release button is pressed to the first stage, and if 
this is ON, the sequence proceeds to a SI ON processing routine (step 

25 P104, P105). A check is made to see whether or not the mode switching 



switch S3 is set to PLAY, that is, the reproducing mode, and when set to 
the reproducing mode, the sequence proceeds to a reproducing-mode 
processing routine (step P106, P107). A check is made to see whether or 
not the mode switching switch S3 is set to ERASE, that is, the erasing 
5 mode, and when set to the erasing mode, the sequence proceeds to an 
erasing-mode processing routine (step P108, P109). A check is made to 
see the state of the access switch S4 (UP), and when set to ON, the 
sequence proceeds to a S4 processing routine (step PllO, Pill). A check 
is made to see the access switch S5 (DOWN), and when set to ON, the 

10 sequence proceeds to S5 processing routine (step P112, P113). A check is 
made to see whether or not the frame-forwarding switch S8 is set to 
AUTO, that is, the automatic mode, and when set to the automatic mode, 
the sequence proceeds to an automatic mode processing routine (step 
P114, P115). A check is made to see whether or not the frame-forwarding 

15 switch S8 is set to MANUAL, that is, the manual mode, and when set to 
the manual mode, the sequence proceeds to a manual mode processing 
routine (step P116, P117). A check is made to see the state of the date 
setting switch S13, and when this is set to ON, the sequence proceeds to a 
date-processing routine (step P118, P119). 

20 Fig. 8 shows a processing routine that corresponds to the routine 

with the mode switching switch S3 being OFF that is shown as the step 
PlOl of the flow chart of Fig. 7. First, respective ports and timers are 
reset (step P131), and a judgment is made as to whether or not the 
display section indicating that the protective function is in operation is 

25 set to ON, and when set to ON, the display is turned OFF (step P132, 



P133). A judgment is made as to whether or not the completion display 
indicating that the number of frames of the recorded images has reached 
a recordable number of frames is ON, and when this is ON, the display is 
turned OFF (step P134, P135). A judgment is made as to whether or not 
5 the display, which indicates that the IC card 41 is inserted in the camera 
main body, is turned ON, and when this is ON, the display is turned OFF 
(step P137), the date display is turned OFF, the counter display 
indicating the number of frames of recorded images is turned OFF (step 
P138, P139), the power supply circuit is cut off with the signal PWC being 
10 "High" to the power supply 38 (step P140), the sequence proceeds to the 
main routine. 

Fig. 9 shows a processing routine that corresponds to the 
recording-mode processing routine with the mode switching switch S3 
being in the recording mode (REG) that is shown as the step P103 of the 

15 flow chart of Fig, 7. First, a judgment is made as to whether or not the 
mode switching switch S3 has been switched from OFF to REG position 
(step P151), and when switched thereto, the signal PWG is allowed to go 
"Low" to turn the power supply 38 ON (step P152). A judgment is made 
as to whether or not any IC card 41 is inserted in the camera (step P153), 

20 and when it is inserted, the IG card display is turned ON (step P154), and 
the signal GSDP is allowed to go "Low" so that card data indicating the 
recording state (the number of recorded frames, etc.) of the IG card 41 is 
received from the signal processing GPU 51, and after the completion of 
the communication, the signal GSDP is allowed to go "High", thereby 

25 completing the communication (step P155, P156 and P157). A judgment 



is made as to whether or not the recording section of the IC card 41 is full 
so that recording is no longer made (step P158), and when no recording is 
available, the display of completion is turned ON, the counter display 
indicating the number of recordable frames is turned ON and the data 
display is turned ON (step P160, P161, P162); thus, the sequence returns 
to the main routine. At the time of the judgment in step P158, if there is 
any unrecorded section on which recording is made, the step P160 is 
omitted. 

If the judgment at step P153 shows that no IC card 41 is inserted, 
the signal CSDP is allowed to go "Low" so that memory data, which 
indicates the recorded state (the number of recorded frames, etc.) of the 
inner memory 40, is received from the signal processing CPU 51, and 
after the completion of the communication, the signal CSDP is allowed to 
go "High", thereby completing the communication (step P165, P166 and 
P167), and the sequence proceeds to step P161. 

If the judgment at step P151 does not show the switching from 
OFF to REC, a judgment is made as to whether or not the mode switching 
switch S3 is switched from PLAY to REC (step P170), and if switched 
thereto, the display of PLAY on the display section is turned OFF, and the 
signal CSDP is allowed to go "Low" so that a signal indicating that the 
switching has been made from PLAY to REC is outputted to the signal 
processing section, thereby making the signal CSDP go "High" to 
complete the communication signal (step P171, P172, P173 and P174); 
thus, the sequence returns to the main routine. 

Figs. 10(a) to 10(f) show a processing routine that corresponds to 
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the processing routine shown as step P105 of Fig. 7, in which the switch 
Si, which is turned on upon pressing of the release button to the first 
stage, is turned ON. First, a judgment is made as to whether or not the 
recording mode (REC) is maintained (step P201). If it is not the 
5 recording mode, the display of the display section 5 is flickered so as to 
indicate that no image pickup is available, and after switch SI has been 
turned OFF, the sequence returns to the main routine (step P207, P208). 

If the judgment at step P201 shows the recording mode, a 
judgment is made as to whether or not the frame-number display counter 

10 of the recorded images is zero (step P202), and if this is zero, a 

predetermined value Kl is set in the timer 1 to start it to count time in 
order to show that image recording is no longer available, and the counter 
display is flickered (step P203, P204). Upon completion of the time 
counting of the timer 1, the counter display is switched to a continuous 

15 light-on display (step P205, P206); thus, the sequence proceeds to the 
main routine. 

If the judgment at step P202 shows that the counter is not zero, 
that is, the image pickup is available, the sequence proceeds to step P210 
and thereafter. First, a judgment is made as to whether or not the macro 

20 pickup switch S9 is turned ON, and if this is ON, the macro pickup lamp 
LA is turned on (step P210, P211). If it is not the macro pickup process, 
the step P211 is omitted. The luminance of the subject, measured by the 
photometer circuit 36, is A/D converted and inputted (step P212), and a 
judgment is made as to whether or not the macro pickup switch S9 is 

25 turned on (step P213), and if this is ON, the sequence proceeds to P230. 



If the macro pickup switch S9 is not ON, a judgment is made as to 
whether or not the subject is subjected to any of counter light or low 
luminance (step P214, P215), and if neither counter light nor low 
luminance occurs, the sequence proceeds to step P230. In the case of 
5 counter light or low luminance, a judgment is made as to whether or not 
the flash pickup switch Sll is turned ON (step P216), and if this is ON, a 
judgment is made as to whether or not the signal CHC indicating the 
completion of charging of the main capacitor 63 of the flash device 37 is 
"High" (step P217), and if this is "High", the sequence proceeds to step 

10 P230. Moreover, if it is not "High", the signal CHSTA for giving an 
instruction so as to start charging the main capacitor is allowed to go 
"High" to start charging, and after the charging process has been 
completed, the signal CHSTA is allowed to go "Low" to stop the charging 
(step P219, P220, P221), and a check is made to see whether the switch Si 

15 is ON or not, if this is ON, the sequence proceeds to step P230, and if this 
is not ON, the sequence returns to the main routine. 

A judgment is made as to whether or not the flash mode is ON at 
step P230. If the flash mode is ON, a judgment is made as to whether or 
not counter light occurs, and if counter light occurs, the shutter speed 

20 TVA, determined by the luminance of the subject, is switched to the flash 
controlling shutter speed TVF, and if no counter light occurs, the shutter 
speed TVH, determined by the hand trembling limit, is switched to the 
flash controlling shutter speed TVF (step P231, P232, P233). The 
judgment at step P230 shows that it is not the flash mode, the shutter 

25 speed TVA determined by the luminance of the subject and the shutter 



speed TVH determined by the hand trembling limit are compared with 
each other in their values, and in the case of TVA ^ TVH, TVA is used as 
the exposure controlling shutter speed TVC, and in the case of TVA < TVH, 
the TVH is used as the exposure controlling shutter speed TVC (step P234, 
5 P235, P236). 

A judgment is made as to whether or not the switch S2, which is 
turned on upon pressing of the release switch to the second stage, is ON 
(step P237), and if this is not ON, a check is made to see the switch SI, 
and if this is ON, the sequence returns to step P237, and if this is not ON, 

10 the macro pickup lamp LA is turned OFF (step P238, P239), thereby 
returning to the main routine. 

If the judgment at step P236 shows that the switch S2 is ON, a 
shutter operating plunger PL is turned ON so as to start the exposing 
operation, and the release start signal INREL is first allowed to go "Low" 

15 so as to inform the clock generation circuit 35 and the signal processing 
section 31 of the start of release (step P240, P241, P242). A judgment is 
made as to whether or not the macro pickup switch S9 is ON, and if this is 
ON, the signal LBC is allowed to go "Low" so that the correction in the 
signal processing in the signal processing section 31 is switched to a WB, 

20 Y correction used for the pickup process using a lamp, and if this is not ON, 
the signal LBC is allowed to go "High" so that it is switched to a WB, y 
correction used for the normal pickup process (step P234, P244, P245). 
After the exposure start signal EXSTA outputted from the clock 
generation circuit 35 has been allowed to go "Low" (step P246), a 

25 judgment is made as to whether or not the flash mode is ON (step P 247). 



If this is not the flash mode, that is, if the normal pickup process is 
carried out, based upon the shutter speed TVC at the time of the normal 
pickup process previously found, a value 2Tvc ig get to the timer 2, 
thereby starting to count time. Upon completion of the time counting 
(step P248, P249, P250),.the sequence proceeds to step P260. 

In the case when the judgment at step P247 shows that the flash 
mode is ON, based upon the shutter speed TVF at the time of the flash 
pickup process previously found, a value 2-tvf ig get to the timer 2, 
thereby starting to count time (step P251, P252). A value for specifying 
the light emission timing of the flash device is set to the timer 3, thereby 
starting time counting (step P253, P254). Upon completion of the time 
counting of the timer 2 prior to the timer 3 (for example, in the case when 
strong light enters during the exposure), the exposure is completed 
without the light emission of the flash, and the sequence proceeds to step 
P260. Moreover, upon completion of the time counting of the timer 3 
prior to the timer 2, the flash device is allowed to emit light, and the light 
is adjusted and controlled, and the light emission is stopped, thereby 
completing the exposure (step P255, P256, P257, P258); thus, the 
sequence proceeds to step P260. 

The shutter operating plunger PL is turned OFF (step P260), and 
the sequence waits for the completion of the signal processing in the 
signal processing section 31 (step P261). A judgment is made as to 
whether or not the macro pickup switch S9 is ON (step P262), and if this 
is ON, the lamp LA is turned OFF (step P264), and the sequence proceeds 
to step 269, and if it is OFF, a judgment is made as to whether or not the 
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flash pickup switch Sll is ON. If the switch Sll is OFF, the sequence 
proceeds to P269, and if this is ON, a judgment is made as to whether or 
not the signal CHC, which indicates the completion of charging in the 
main capacitor 63 of the flash device 37, is "High" (step P256), and if this 
5 is "High", the sequence proceeds to step P269. If the signal CHC is not 
"High", the signal CHSTAfor giving an instruction so as to start charging 
the main capacitor is allowed to go "High", thereby starting to charge, 
and after the completion of the charging, the signal CHSTAis allowed to 
go "Low", thereby stopping the charge (step P266, P267, P268). 

10 Additional data, such as date data, etc., is recorded in the inner 

memory 40 and the IC card 41 through the data bus DB2, and the signal 
INREL for indicating the completion of exposure is allowed to go "High" 
(step P269, P270). 

A judgment is made as to whether or not the protect switch S6 is 

15 set to ON position (step P271), and if this is not ON, the protect display is 
turned OFF (step P272), and the sequence proceeds to step P280. If this 
is ON, a predetermined value Kl is set to the timer 1, thereby starting to 
count time (steps P273 to P275). A judgment is made as to whether or 
not the protect/erase operation switch S7 is turned ON during the 

20 counting time of the timer 1 (step P275), and if this is ON, protect data is 
recorded in the inner memory 40 or the IC card 41 through the data bus 
DBl in order to protect the image frame picked up immediately before so 
that the protect display is turned ON, and after the protect/erase 
operation switch S7 has been turned OFF (step P276, P277, P278), the 

25 sequence proceeds to step 280. Moreover, in the case when the judgment 
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at step P275 shows that the switch S7 is not ON, that is, in the case when 
the protect/erase operation switch S7 has not been pressed during the 
time counting of the timer 1, after the time counting of the timer 1 has 
been completed, the sequence proceeds to step P280 after completion of 
5 the time counting of the timer 1 (step P279), without carrying out the 
protective process. 

After the content of the frame counter has been decremented by 
one, a judgment is made as to whether or not the content of the counter is 
zero, and a judgment is further made as to whether or not any IC card 41 

10 has been inserted (step P280, P281, P282). If the counter is not zero, 
and if any IC card has not been inserted, the sequence proceeds to step 
P286. If the counter is zero with the IC card being inserted, the content 
of the counter is set to 10 (the image recording capacity of the inner 
memory 40) since the IC card is no longer allowed to record, and the 

15 completion display of the IC card recording is turned ON (step P283, P284, 
P285). The image data corresponding to the frame number of the 
counter is read from the inner memory through the address bus ADBl, 
and data indicating that the frame is protected or not is inputted (step 
P286, P287). A judgment is made as to whether or not the frame has the 

20 protect data already written thereon (step P288), and if it has the protect 
data, the sequence returns to step P280 since the frame is not recorded, 
and the next frame is subjected to the process. 

As a result of the judgment at step P288, in the case when the 
protect data has not been written therein, after the switch Si, which is 

25 turned ON upon pressing of the release button to the first stage, has been 



turned OFF (step P289), a judgment is made as to whether or not the 
protect switch S6 is ON (step P290), if it has been turned off. In the case 
when the switch S6 is ON, a predetermined value Kl is set to the timer 1, 
thereby starting to count time, and after the protect display has been 
5 flickered for a predetermined time, it is continuously lit on, thereby 
informing that the protect process has been completed (step P291 to 
P294); thus, the sequence proceeds to step P296. In the case when the 
judgment at step P290 shows that the protect switch S6 is OFF, the 
protect display is turned OFF, and after displaying the number of 

10 recordable frames on the counter (step P295, P296), the sequence returns 
to the main routine. 

Fig. 11 shows a flow chart of a reproducing-mode processing 
routine in the case when the function switching switch S3 is in the 
reproducing mode (PLAY) that is shown as step P107 in the flow chart of 

15 Fig. 7. First, a judgment is made as to whether or not the function 

switching switch S3 has been switched from REG to PLAY position (step 
P301), and if it has been switched to that position, the PLAY display is 
turned ON, and the signal CSDP is allowed to go "Low" to inform the 
signal processing section 31 that the switching to the PLAY mode has 

20 been made, and the signal CSDP is allowed to go "High", thereby 

completing the communication (step P302 to P305). In the case when 
the judgment at step P301 does not show that the switch S3 has been 
switched to REG to PLAY, a judgment is made as to whether or not the 
mode switching switch S3 has been switched from ERASE to PLAY (step 

25 P306), and if the switching has been made, the ERASE display is turned 



OFF; thus, the sequence proceeds to step P302. Moreover, if the 
switching has not been made, the sequence proceeds to step P308. 

A judgment is made as to whether or not any IC card 41 has been 
inserted (step P308), and if any IC card 41 has been inserted, the card 
display is turned ON, and a judgment is made as to whether or not the IC 
card has just been inserted during the reproducing mode. If it has just 
been inserted, the number of reproducible frames 32 is set on the counter, 
and the card mode is set (steps P309 to P312). If the judgment at step 
P310 shows that the IC card has already been inserted, the processes 
such as setting of the number of reproducible frames (steps P311 and 
P312) are omitted. If the judgment at step P308 shows that no IC card is 
inserted, the card display is turned OFF, and a judgment is made as to 
whether or not the IC card has just been drawn therefrom, and if it has 
just been drawn, the number of reproducible frames 10 is set on the 
counter, and the inner memory mode is set (steps P313 to P316). If the 
judgment at step P314 shows that the IC card was previously drawn, the 
processes such as the setting of the number of reproducible frames (steps 
P315 and P316) are omitted. 

The contents of the counter are outputted through the address bus 
ADBl so that the contents of the counter are displayed, and image data at 
the corresponding address is read from the IC card 41 or the inner 
memory 40, and outputted as image signals (step P317 to P319). When 
the access switch S4 (UP) is pressed, the sequence proceeds to an S4 
processing routine, which will be described later, and when the access 
switch S5 (DOWN) is pressed, the sequence proceeds to an S5 processing 
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routine, which will be described later. Here, if any selection switch for 
another mode is pressed, the sequence returns to the main routine, and 
then proceeds to the corresponding sub-routine (steps P320 to P322). In 
the case when neither the access switch S4 nor S5 nor any selection 
5 switch for another mode is pressed, the sequence returns to step P319, 
thereby continuing to output the image signals. 

Figs. 12(a) to 12(c) show an erasing-mode processing routine in 
the case when the mode switching switch S3 is in the erasing mode 
(ERASE) that is shown as step P109 in the' flow chart of Fig. 7. First, a 

10 judgment is made as to whether or not the mode switching switch S3 is 
set to ERASE-SINGLE (step P331), and if it is set to ERASE-SINGLE, 
that is, in the case of the single-frame erasing process, the sequence 
proceeds to step P332, and if it is set to ERASE-ALL, that is, in the case of 
the all-frame erasing process, the sequence proceeds to step P371. 

15 At step P332, a judgment is made as to whether the mode 

switching switch S3 is switched from PLAY to SINGLE or from All to 
SINGLE, and in the former case, the PLAY display is turned OFF, and in 
the latter case, "A" display indicating all the frames is turned off (steps 
P332 to P335). "S" display indicating the single frame is turned ON, and 

20 the signal CSDP is allowed to go "Low" so as to inform the signal 

processing CPU 51 that the single frame erasing mode is ON, and the 
signal CSDP is allowed to go "High", thereby completing the 
communication (steps P336 to P339). 

Next, depending on whether or not any IC card 41 has been 

25 inserted, the IC card mode or the inner memory mode is set (step P340 to 



P348). The sequence is the same as that of the PLAY processing routine 
at steps P308 to P316 shown in Fig. 11; therefore, the detailed description 
thereof is omitted. 

The sequence proceeds to step P350, and the contents of the 
counter is outputted through the address bus ADBl so that the contents 
of the counter are displayed, and the protect data of the image to be 
reproduced is read (step P350 to P352). A judgment is made as to 
whether or not the image to be reproduced has protect data, and if there 
is no protect data, that is, if the data is not protected, the image data is 
outputted, and if there is protect data, the contents of the counter are 
decremented by one, and the processing is executed on the next frame; 
therefore, the sequence returns to step P350 (steps P353, P354 and P355). 
The above-mentioned processes make it possible to prevent the image 
bearing the protect data from being reproduced, and thereby from being 
erroneously erased. 

A judgment is made as to whether or not the protect/erase 
operation switch S7 is turned ON (step P356), and if it is ON, the erasing 
data is outputted to the signal processing CPU 51 so that after the 
erasing process on the recorded image has been completed, the erase 
display is turned ON (steps P357 to P359). After the protect/erase 
operation switch S7 has been turned OFF (step P360), the sequence 
proceeds to P361. In the case when the judgment at step P356 shows the 
switch S7 is not ON, the sequence also proceeds to step P361. 

When the access switch S4 (UP) is pressed, the sequence proceeds 
to the S4 processing routine, which will be described later, and when the 
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access switch S5 (DOWN) is pressed, the sequence proceeds to the S5 
processing routine, which will be described later. Further, when any 
selection switch for another mode is pressed, the sequence returns to the 
main routine, and then proceeds to the corresponding sub-routine (steps 
5 P361 to P363). Neither the access switch S4 nor S5, nor any selection 
switch for another mode is pressed, the sequence returns to step P350. 

If the judgment at step P331 shows that not the single-frame 
erasing but the all-frame erasing is ON, the sequence proceeds to P371, 
First, "S" display indicating the single frame is turned OFF, and "A" 

10 display indicating all the frames is turned ON. The signal CSDP is 

allowed to go "Low" so as to inform the signal processing CPU 51 that the 
all-frame erasing mode is ON, and the signal CSDP is allowed to go 
"High", thereby completing the communication (steps P371 to P375). A 
judgment is made as to whether or not the protect/erase operation switch 

15 S7 is ON (step P376), and if it is ON, the erasing data is outputted to the 
signal processing CPU 51, and after the erasing process has been 
completed, the erase display is flickered. Then, after the switch S7 has 
been turned OFF, the erase display is turned ON (steps P377 to P381). A 
judgment is made as to whether or not any IC card 41 has been inserted, 

20 and if it has been inserted, the contents of the counter are set to 32, while 
if it has not been inserted, the contents of the counter is set to 10 (steps 
P382 to P385), and the sequence returns to the main routine. 

Figs. 13(a) to 13(d) are flow charts that show processes, such as a 
forwarding process of image frames at the time of reproducing the 

25 recorded images and a forwarding process of image frames at the time of 



erasing images frame by frame, carried out by the operations of the access 
switch S4 (UP) that is shown as step Pill of the flow chart shown in Fig. 
7. First, a judgment is made as to whether or not the mode switching 
switch S3 is set to the reproducing mode (PLAY) (step P401), and if it is 
not the reproducing mode, a judgment is made as to whether or not the 
erasing mode frame by frame (S-ERASE) is ON, and if it is the erasing 
mode, the sequence proceeds to step P441, and if it is not the erasing 
mode, the sequence returns to the main routine (step P402). 

When the judgment at step P401 shows the reproducing mode, a 
judgment is made as to whether or not the access switch S4 is switched 
from OFF to ON, and each time the switching is made from OFF to ON, 
the sequence proceeds to step P405 (step P403, P404). The contents of 
the counter are incremented by 1 (step P405), and a judgment is made as 
to whether or not any IC card 41 has been inserted (step P406). If it has 
been inserted, a judgment is made as to whether or not the contents of the 
counter have become 33 (step P407). If the contents of the counter is 33, 
this indicates that all the frames recorded in the IC card 41 have been 
reproduced; therefore, the counter is set to 1 so that the inner memory 
mode is set so as to reproduce the images recorded in the inner memory 
40 (step P408, P409). If the judgment at step P407 shows that the 
contents of the counter are not 33, a judgment is made as to whether or 
not the inner memory mode is set, and if the inner memory mode is set, a 
judgment is made as to whether or not the contents of the counter are 11 
(step P410, P411). In the case when the contents of the counter are 11, 
this indicates that all the frames recorded in the inner memory 40 have 
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been reproduced; therefore, the counter is set to 1, and the IC card mode 
is set so as to reproduce images recorded in the IC card 41 (step P412, 
P413). If the judgment at step P410 or P411 is negative, the sequence 
proceeds to step P416. Moreover, if the judgment at step P406 shows 
that no IC card is inserted, a judgment is made as to whether or not the 
contents of the counter are 11, and if the contents of the counter are 11, 
the counter is set to 1, and if not 11, the sequence immediately proceeds to 
step P416 (step P414, P415). 

The contents of the counter are outputted through the address bus 
ADBl, an access is made to the IC card 41 or the inner memory 40, the 
contents of the counter are displayed, and the image data in the frame 
corresponding to the address is read from the IC card 41 or the inner 
memory 40 so that the resulting data is outputted as image signals (steps 
P416 to P418). The protect data of the frame being reproduced are read 
out, and a judgment is made as to whether or not the image being 
reproduced is protected (step P419, P420). As a result of the judgment, if 
the data is protected, the protect display is turned ON, and a judgment is 
made as to whether or not the protect switch S6 is located at the releasing 
position (REMOVE) for releasing the protect, and if it is located at the 
releasing position, the releasing data is outputted, the protect display is 
turned OFF (steps P422 to P424), and the sequence returns to step P401. 
If the switch S4 is not located at the releasing position, the sequence 
immediately returns to the step P401. 

If the judgment at step P420 shows that the data is not protected, 
a judgment is made as to whether or not the protect switch S6 is located 
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in ON position, and if it is in ON position, a predetermined value K2 is set 
to the timer 1, thereby starting to count time (steps P425 to P427). The 
judgment at step P426 shows that the switch S6 is not located in ON 
position, the sequence returns to step P401. A judgment is made as to 
5 whether or not the protect/erase operation switch S6 is turned ON during 
the time counting process of the timer 1 (step P428), and if it is ON, the 
protect data is outputted to the IC card or the inner memory through the 
data bus DB2 so as to be written therein, the protect display is turned ON, 
and after the switch S6 has been turned OFF (steps P429 to P432), the 

10 sequence returns to step P401. 

Here, in the above-mentioned preferred embodiment, the period at 
which the protect switch S6 is operated is regulated by the time K2 that 
has been set in the timer 1, and only when the switch S6 is operated 
during this period, the protect operation is executed; however, in addition 

15 to this arrangement, for example, the setting period of the protect may be 
set to a period during which images are switched to the next one. 

With respect to the judgment at step P402, an explanation will be 
given of the single-frame erasing mode. In these processes, the 
processes of steps P441 to P455 (Fig. 13(c)) are the same as those 

20 processes of steps P403 to P417 at the time of the reproducing mode (Figs. 
13(a)(b)), the explanation thereof is omitted. 

At step P456, the protect data of the image to be reproduced is 
read out. A judgment is made as to whether or not there is protect data 
applied to the image to be reproduced, and if there is no protect data, that 

25 is, the data is not protected, the image signals are outputted, and if the 



protect data is recorded, the sequence proceeds to step S443 so as to 
process the next frame (steps P457 to P458). The above-mentioned 
processes make it possible to prevent the image to be protected from being 
reproduced, and thereby from being erroneously erased. 

A judgment is made as to whether or not the protect/erase 
operation switch S7 is turned ON (step P459), and if this is ON, the 
erasing data is outputted to the signal processing CPU 51, and after the 
erasing process of the recorded image has been completed, the erase 
display is turned ON (steps P459 to P462). Then, after the switch S7 has 
been turned OFF, the sequence proceeds to step P401. In the case when 
the judgment at step P459 shows that the switch S7 is not ON, the 
sequence also proceeds to step P401. 

Figs. 14(a) to 14(d) are flow charts that show processes, such as a 
back-feeding process of image frames at the time of reproducing the 
recorded images and a back-feeding process of image frames at the time of 
erasing images frame by frame, carried out by the operations of the access 
switch S5 (DOWN) that is shown as step P113 of the flow chart shown in 
Fig. 7. First, a judgment is made as to whether or not the mode 
switching switch S3 is set to the reproducing mode (PLAY) (step P501), 
and if it is not the reproducing mode, a judgment is made as to whether or 
not the erasing mode frame by frame is (S-ERASE) ON, and if it is the 
erasing mode, the sequence proceeds to step P541, and if it is not the 
erasing mode, the sequence returns to the main routine (step P502). 

When the judgment at step P501 shows the reproducing mode, a 
judgment is made as to whether or not the access switch S5 is switched 
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from OFF to ON (step P503, P504), and each time the switching is made 
from OFF to ON, the contents of the counter are decremented by 1 (step 
P505), and a judgment is made as to whether or not any IC card 41 has 
been inserted (step P506). If it has been inserted, a judgment is made as 
5 to whether or not the contents of the counter have become 0 (step P507). 
If the contents of the counter are 0, this indicates that all the frames 
recorded in the IC card 41 have been reproduced; therefore, the counter is 
set to 10 so that the inner memory mode is set so as to reproduce the 
images recorded in the inner memory 40 (step P508, P509). If the 

10 judgment at step P507 shows that the contents of the counter are not 0, a 
judgment is made as to whether or not the inner memory mode is set, and 
if the inner memory mode is set, a judgment is made as to whether or not 
the contents of the counter are 0 (step P510, P511). In the case when the 
contents of the counter are 0, this indicates that all the frames recorded 

15 in the inner memory 40 have been reproduced; therefore, the counter is 
set to 32, and the IC card mode is set so as to reproduce images recorded 
in the IC card 41 (step P512, P513). If the judgment at step P510 or 
P511 is negative, the sequence proceeds to step P516. Moreover, if the 
judgment at step P506 shows that no IC card is inserted, a judgment is 

20 made as to whether or not the contents of the counter are 0, and if the 
contents of the counter are 0, the counter is set to 10, and if not 0, the 
sequence immediately proceeds to step P516 (step P514, P515). 

Processes of steps P516 to P532 including the process for 
outputting image signals from the image recording frames and the 

25 process for recording and releasing the protect data by the operation of 



the protect/erase operation switch S6 are the same as those of steps P416 
to P432 in the processes of the access switch S4; therefore, the 
explanation thereof will be omitted. 

An explanation will be given of a process in the case of the single- 
5 frame erasing mode indicated by the judgment of the step P502. The 
process, which starts with step P541, includes steps P541 to P555 (Fig. 
14(c)) that have the same contents of the process as those of the steps 
P503 to P517 (Figs. 14(a)(b)) in the case of the reproducing mode. 
Moreover, the processes of steps P556 to P563 (Fig. 14(d)), which are the 
10 single-frame erasing processes, have the same contents of the processes 
as those processes indicated by steps P456 to P463 (Fig. 13(d)) of the 
process by the access switch S4. Therefore, the explanation thereof is 
omitted. 

Figs. 15(a) to 15(c) are flow charts that show processes indicating 
15 the automatic frame-forwarding (AUTO) process at the time of image 

reproducing that is selected by the frame-forwarding switching switch S8, 
which is indicated as step P115 in the flow chart shown in Fig. 7. 

When the automatic frame-forwarding process is selected by the 
operation of the switch S8, a judgment is first made as to whether or not 
20 the function switching switch S3 is in the image reproducing mode 

(PLAY) or in the erasing mode (S-ERASE) frame by frame (step P601, 
P602), and only in the case of these two modes, the sequence proceeds to 
step P603 and thereafter. 

A judgment is made as to whether or not the access switch S4 is 
25 switched from OFF to ON, and if it is not switched in this manner, the 



same judgment is made on the access switch S5 (step P603, P604). In 
the case when the switch S4 is switched from OFF to ON, a 
predetermined value K4 is set to the timer 4, thereby starting to count 
time, and the contents of the counter are incremented by 1 (steps P605 to 
5 P607). 

In steps P608 to P621, depending on the fact that all the frames 
recorded in the IC card have been reproduced or that all the frames 
recorded in the inner memory have been reproduced, the inner memory 
mode or the IC card mode is set, and the images are reproduced, and the 

10 images are reproduced so that the image signals are outputted; and these 
steps are the same as the steps P406 to P418 in the processes of the access 
switch S4. Therefore, the explanation thereof is omitted here. 

A judgment is made as to whether or not the access switch S4 or 
S5 has been switched from OFF to ON (steps P622 to P624) prior to the 

15 completion of the time counting process of the timer 4 (steps P622 to 
P624). If the time counting process of the timer 4 has been completed 
first, the sequence returns to step P605, and a time counting process is 
again started out by the timer 4 so as to carry out the reproducing process 
on the next image. Moreover, when the switch S4 or the switch S5 is 

20 turned ON prior to the completion of the time counting process of the 

timer 4, the time counting process of the timer 4 is stopped so as to read 
the protect data of the reproducing images (step P625, P626). 

In steps P626 to P639, the protect data of the reproducing images 
is read out, and the recording and releasing of the protect data are carried 

25 out by the operation of the protect/erase operation switch S6; and since 



these steps are the same as the aforementioned steps P419 to P432 in the 
processes of the access switch S4. Therefore, the description thereof is 
omitted here. 

In the case when the judgment at step P604 shows that the access 
switch S5 has been switched from OFF to ON, the sequence proceeds to 
step P641. First, a predetermined value K4 is set to the timer 4, thereby 
starting to count time, and the contents of the counter are decremented 
by 1 (steps P641 to P643). 

In steps P644 to P657, depending on the fact that all the frames 
recorded in the IC card have been reproduced or that all the frames 
recorded in the inner memory have been reproduced, the inner memory 
mode or the IC card mode is set, and the images are reproduced so that 
the resulting image signals are outputted; and these steps are the same 
as the aforementioned steps P506 to P518 of the processes by the access 
switch S5. Therefore, the description thereof is omitted here. 

A judgment is made as to whether or not the access switch S4 or 
S5 has been switched from OFF to ON prior to the completion of the time 
counting process of the timer 4 (steps P658 to P660). In the case when 
the time counting process of the timer 4 has been completed first, the 
sequence returns to step P641, and a time counting process is again 
started by the timer 4 so as to reproduce the next image. Moreover, in 
the case when the switch S4 or S5 has been turned ON prior to the 
completion of the time counting of the timer 4, the sequence proceeds to 
step P625, thereby carrying out the recording and releasing processes of 
the protect data in the same manner as described earlier. 
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Fig. 16 is a flow chart that shows the manual frame-forwarding 
process (MANUAL) at the time of reproducing images that is selected by 
the frame-forwarding switching switch S8 shown as step P117 in the flow 
chart of Fig. 7. As clearly shown by this flow chart, when the switch S8 
5 is set to MANUAL, each time the access switch S4 is switched from OFF 
to ON, the aforementioned process of S4 is executed, and each time the 
access switch S5 is switched from OFF to ON, the aforementioned process 
of S5 is executed. 

Fig. 17 is a flow chart that shows the date setting process shown 

10 as step P119 in the flow chart shown in Fig. 7. First, when the date 

setting switch S13 is turned ON, the "y^ar" setting mode is started, and 
the access switches S4 and S5 are operated so as to set a desired year 
(step P701). When the mode shift switch S12 is turned ON, the modes 
are switched to the "month" setting mode, and the access switches S4 and 

15 S5 are operated so as to set a desired month (step P702, P703). 

Thereafter, in the same manner, the mode shift switch S12 and the access 
switches S4 and S5 are operated so as to set "date", "hour" and "minute" 
are set (steps P704 to P709). A judgment is made as to whether or not 
the date setting switch S13 is turned ON (step P710), and if it is not ON, 

20 the sequence returns to step P701, and the date setting process is again 
provided. If it is ON, the date setting process is completed so that the 
sequence returns to the main routine. The display on the right side of 
Fig. 17 shows one example of the display state of the display section 13 in 
the respective steps. 

25 Here, in the present preferred embodiment, after the completion 



of the setting of "minute", the state of the switch S13 is judged; however, 
the state of the switch S13 may be judged after the data setting of each 
mode, and in the case of ON, the display may be set to the original state. 
Figs. 18(a) and (b) are flow charts that indicate the process for 
5 transferring images recorded in the inner memory to the IC card, when 
the IC card is inserted. First, a judgment is made as to whether or not 
any IC card 41 has been inserted to the camera (step P801), and if it has 
been inserted, the signal CSDP is allowed to go "Low" so that the memory 
state of the IC card is sent from the signal processing CPU 51, and the 

10 signal CSDP is allowed to go "High", thereby completing the 

communication (steps P802 to P804). A judgment is made as to whether 
the IC card is unrecorded or the inner memory has any recorded images 
(step P805, P806), and if the IC card is unrecorded and there is any 
recorded image in the inner memory, the sequence proceeds to step P807. 

15 If the IC card has been recorded or the inner memory has no recorded 
images, the sequence returns to the main routine. 

Supposing that the leading frame number of the recorded images 
in the inner memory is X (in this preferred embodiment, 10), and that the 
leading frame number of the recordable areas in the IC card is Y (in this 

20 preferred embodiment, 32) (step P807, P808), modes are switched to the 
inner memory mode, and the contents of the counter are set to X so that 
image data is read from the frame of the inner memory corresponding to 
the contents of the counter X, and stored in the buffer memory (steps 
P809 to P812). In the present preferred embodiment, this process is 

25 controlled by the signal processing CPU 51 so that after the completion of 
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the process (step P813), the contents of the counter X are again outputted, 
thereby erasing the image data in the corresponding frame in the inner 
memory (steps P814 to P815). After completion of the erasing process 
(step P816), the IC card mode is set, and the contents of the counter are 
5 set to Y so that the image data, stored in the buffer memory, is recorded in 
the frame of the IC card corresponding to the contents of the counter Y 
(steps P817 to P820). After completion of the recording process (step 
P821), the inner memory mode is again set so that the frame number X of 
the inner memory to be processed is decremented by 1, thereby preparing 

10 for the processing of the next flame (steps P822 to P823), A judgment is 
made as to whether or not the frame number is 0, and if it is not 0, this 
indicates that there are frames to be processed so that a new frame 
number X is set to the counter, and the image data is read from the frame 
of the inner memory corresponding to the contents of the counter X, and 

15 stored in the buffer memory (steps P824 to P827). After completion of 
the process (step P828), the contents of the counter X is again outputted 
and the image data of the corresponding frame in the inner memory is 
erased (steps P829 to P830). After the completion of the erasing process 
(step P831), the IC card mode is set, and the contents of the counter Y is 

20 decremented by 1 so that the image data, stored in the buffer memory, is 
recorded in the frame in the IC card corresponding to the new contents of 
the counter Y; thus, after the completion of the process (step P832 to 
P837), the sequence returns to step P822 so as to process the next frame. 
When the judgment at step P824 shows X = 0, that is, when all the 

25 image data recorded in the inner memory have been processed, the 
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number of recordable frames in the IC card is subtracted by the number of 
frames stored in the inner memory, and a display is provided so as to 
indicate that the IC card is recordable from this frame number, thereby 
completing the processes (steps P840 to P841). 
5 Here, in the above-mentioned preferred embodiments, the IC card 

to which images recorded in the inner memory are transferred is limited 
to an unrecorded card; however, an IC card in which image data is 
partially recorded may be used so as to record data in the partially 
unrecorded areas. Moreover, in the above-mentioned preferred 

10 embodiment, images in all the frames stored in the inner memory are 

transferred to the IC card; however, only the images in protected frames 
may be transferred. 

Fig. 19 shows a display example of the display section 5. Among 
display elements of the display section 5, 5a is a display element that 

15 represents a frame number of each image that is processed in various 

modes such as recording, protective, reproducing and erasing operations, 
5b is a display element that indicates the insertion of the IC card, 5c is a 
display element that shows a mode (year, month, data, time) at the time 
of the date setting process. Moreover, 5d is a display element indicating 

20 the protective mode, 5e is a display element indicating the reproducing 
mode, and 5f is a display element indicating the single-frame erasing 
mode. 

Figs. 19(a), (b) and (c) are display examples that show the 
recording mode; and 19(a) indicates that an IC card is inserted and the IC 
25 card is set so that 32 frames of images can be recorded therein. Fig. 



19(b) indicates by slanting lines in the center of the display 5b that all the 
frames in the IC card have been recorded, while 10 frames of images can 
be recorded in the inner memory. Fig. 19(c) indicates that no IC card is 
inserted, while the inner memory is set so that 10 frames of images can be 
5 recorded. 

Figs. 19(d), (e) and (f) show display examples in the case of the 
protective mode, and Figs. 19(g), (h) and (i) show display examples in the 
case of the reproducing mode, while Figs. 19(j), (k) and (1) indicate the 
single-frame erasing mode in which "S-ERASE" is displayed. In the case 
10 when of the all-frame erasing mode, "A-ERASE" is displayed. 

In the above-mentioned preferred embodiment, the IC card is used 
as a recording medium for recording digital image signals; however, 
instead of this, a magnetic disk may be used so as to record analog image 
signal. 

15 [Effects of the Invention] 

As described above, in accordance with the present invention, an 
image recorded in a first image recording medium installed in a camera is 
transferred and recorded in a second image recording medium that is 
freely detachably attached to the camera; therefore, upon reproducing 

20 images, it is not necessary to connect the camera to a reproducing 
apparatus, and the IC card is directly inserted to the reproducing 
apparatus, thereby making it possible to greatly improve the operability. 

4. Brief Description of the Drawing 
25 Fig. 1 is a perspective view that shows the external appearance of 
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a camera in accordance with the present invention, Fig. 2 is a block 
diagram that shows a control circuit of the camera, Fig. 3 is a block 
diagram that shows a signal processing section in the control circuit in 
detail, Fig. 4 is a perspective view that shows the external appearance of 
5 a flash device, Fig. 5 is a circuit diagram of the flash device, Fig. 6 is a 
perspective view that shows the construction of an image pickup section. 
Figs. 7 to 17 are flow charts that explain the control operations of the 
camera, in which Fig. 7 is a flow chart that shows the outline of the entire 
controlling operation, Fig. 8 is a flow chart that shows a process in which 

10 a mode switching switch is OFF, Fig. 9 is a flow chart that shows a 

process in a recording mode. Fig. 10 is a flow chart that shows a process in 
which a switch Si, which is activated by pressing a release button to the 
first stage, is turned ON, Fig. 11 is a flow chart that shows a process in a 
reproducing mode. Fig. 12 is a flow chart that shows a process in an 

15 erasing mode, Fig. 13 is a flow chart that shows a process in which an 
access switch S4 is used, Fig. 14 is a flow chart that shows a process in 
which an access switch S5 is used, Fig. 15 is a flow chart that shows an 
automatic frame-forwarding process by a frame-forwarding switch S8, 
Fig. 16 is a flow chart that shows a manual frame-forwarding process by a 

20 frame-forwarding switch SB, and Fig. 17 is a flow chart that shows a date 
setting process by a date setting switch S13; Fig. 18 is a flow chart that 
shows a process for transferring recorded images in an inner memory to 
an IC card to be recorded therein, and Fig. 19 is a drawing that shows a 
display example of a display section. 

25 1: camera main body, 2: pickup lens, 4: release button, 5: display 



section, 7: macro pickup light-projection window, 8: IC card insertion slot, 
9: flash device connecting section, S3: mode switching switch, S4, S5: 
access switch, S6: protect switch, S7: protect/erasing operation switch, 
S8: frame-forwarding switching switch, S9: macro pickup switch, SIO: 
5 flash pickup switch, 30: CPU, 31: signal processing section, 40: inner 
memory, 41: IC card. 
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Fig. 9 
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Fig. 12(a) 
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Fig. 12 (b) 
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Fig. 13(a) 
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Fig. 16 
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Fig. 19 
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